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Subsurface Imaging Technology For Damage Detection of
Concrete Structures Using Microwave Antenna Array
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Abstract
Microwave tomographic imaging technology using a bi—focusing operator has been developed in order
to detect the internal voids/objects inside concrete structures. The imaging system consists of several
cylindrical or planar array antennas for transmitting and receiving signals, and a numerical focusing
operator is applied to the external signals both in transmitting and in receiving fields. In this study, the
authors developed 3-dimensional (3D) electromagnetic (EM) imaging technology to detect such damage
and to identify exact location of steel rebars or dowel. The authors have developed sub-surface
two—dimensional (2D) imaging technique using tomographic antenna array in previous works. In this
study, extending the earlier analytical and experimental works on 2D image reconstruction, a 3D
microwave imaging system using tomographic antenna array was developed, and multi-frequency
technique was applied to improve quality of the reconstructed image and to reduce background noises.
Numerical simulation demonstrated that a sub—surface image can be successfully reconstructed by using
the proposed tomographic imaging technology. For the experimental verification, a prototype antenna

array was fabricated and tested on a concrete specimen.
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Fig. 1. Measurement geometry for planar
transmitting and receiving arrays
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Fig. 7. Experimental setup
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